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Abstract 
Since the opening-up, our economy develops fastly with the energy consume and the carbon emission increasing year 
by year. At present, China is the biggest country of the carbon emission in the world. We face the huge pressure to 
control the green house gases emissions. So, the text analyses the feature of carbon emission applying the indexs of 
the carbon emission aggregate, per captial carbon emission and the carbon emission elasticity efficient, and puts 
forward the countermeasures of lessoning the carbon emission. 
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1. Introduction 
Climate warming is global environmental problem, which mainly is caused by greenhouse gas  
increasing. Climate warming poses a serious threat on human, social, economic and environmental 
sustainable development. All countries in the world have taken measures to deal with climate change. 
Since new China founded, the Chinese economy had achieved rapid growth which attracted worldwide 
attention, GDP average annual growth rate was 8%, particularly since reform and opening in 1978, 
average annual growth rate was as high as 9.8%. The rapid growth of economic output need the energy 
support, the energy input is the driving force of rapid economic growth, so China's energy consumption is 
also increasing. With the increase in energy consumption, accompanying with the rising carbon dioxide 
emissions, from 2002 to 2007, China's carbon dioxide emissions doubled, carbon dioxide emissionsis was 
the world's largest in 2008 [1]. In China, coal-dominated energy structure will still dominate in a long 
time, the coal has the maximum carbon content, therefore, to control greenhouse gas emissions faces a 
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huge pressure. 
In order to ensure economic sustainable development and to deal with climate change, in November 
2009, State Council executive meeting decided that by 2020 China's carbon dioxide emissions per unit of 
GDP will down from 40% to 45% compared to 2005 levels, which was as binding targets put into national 
long-term planning of economic and social development, and to make appropriate national statistics, 
monitoring and evaluation methods. But in recent years, China's energy consumption and carbon emission 
growth rate are greater than the rate of economic growth, the elasticity efficients of energy consumption 
and carbon emissions begin to rebound, the task of saving energy and emissions reduction becomes very 
difficult. So, this article analyses the characteristics of carbon emissions, and puts forward 
countermeasures for the future. 
2. Analysis of carbon emission character-istics  
A     China's Carbon Dioxide Emissions Ddata 
Carbon dioxide emissions can be divided into natural and artificial discharge, artificial emission is 
caused by human activities, including fossil fuel consumption and biomass burning, which carbon dioxide 
emissions from fossil fuel consumption is more than 95% [2]. 
Currently, the research of carbon emissions measurement has obtained many meaningful results, such 
as Zhang Deying [3-4], Ma Zhonghai [5] and Xu Guoquan et al [6]. The method put forward and 
improved by Xu Guoquan about the decomposition of carbon emissions in the algorithm model has been 
recognized, this paper adopts his formula of carbon emissions, carbon emission estimation formula is: 
E= Ec+ Eo+ Et 
Where, E is carbon emission; Ec is coal consumption;  is carbon emissions conversion coefficient 
from coal consumption; Eo is oil consumption;  is the carbon conversion coefficient from oil 
consumption; Et is the natural gas consumption,  is the carbon conversion coefficient from natural gas 
consumption. The carbon emission coefficient of various types of energy is in Table 1. 
Table 1  Carbon Emission Coefficient of Various Types of Energy 
Index Coal Oil Natural gas 
Carbon Emission 
 Coefficient  0.7476 0.5825 0.4435 
Source: National Development and Reform Commission, Energy Research Institute. China's Sustainable Energy and Carbon 
Emission Scenario Analysis [R] .2003. 
According to Table 1, making use of our energy consumption and population datas, the text calculates 
carbon emissions and per capita carbon emissions of China, results are in Figure1. 
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Figure 1  The trend of carbon emissions from 1990 to 2008 
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We can see from the Figure 1 that the carbon emissions shows increasing trend from 1990 to 2008, it is 
1,822,238,000 tons of carbon in 2008,but in 1990 it is 666,916,100 tons of carbon , an increase of 1.7 
times, the average annual increase rate is 5.7%. The total carbon emissions have showed significant 
periodicity: from 1980 to1996, it is at the rapid growth stage; from 1996 to 2002, it is at the stable phase; 
from 2003 to 2009, it is at the rapid growth phase. As to per capita carbon emissions, the trend is also 
increasing annually, reflecting that the carbon emissions growth rate is faster than the population growth 
rate. 
B Carbon Intensity and Carbon Emissions Eelasticity Coefficient 
The unit GDP Carbon emissions reflects a regional economic development contributes to carbon 
emissions, in theory, the unit GDP carbon emissions is as small as possible, that is to say the increase of 
same number in GDP means the less incremental carbon emissions, and reflecting the rationality of the 
economic structure and technology level. Unit GDP carbon emissions in China shows a gradual 
downward trend, indicating that the economy growth rate is faster than the growth rate of carbon 
emissions, and it is results of economic restructuring and energy efficiency (see Figure 2). In addition, 
from carbon emissions elastic coefficient, we can also see changes in carbon emissions. The carbon 
emissions elasticity is in Figure 3in recent 20 years of China. In addition to 2003, 2004 and 2005, China's 
carbon emissions elasticity was greater than 1, the rest of the year were less than 1, indicating that the 
growth rate of carbon emissions was less than the growth rate of the national economy, but in recent years, 
there is a rising trend, because the energy consumption growth rate is growing faster than economic 
growth rate, and energy saving rate is  declining in recent years . 
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Figure 2 The trend of unit GDP carbon emissions from 1990 to 2008 
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Figure 3 The trend of carbon emissions elastic coefficient from 1991 to 2008 
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3. Countermeasures 
A    Speeding Up the Aadjustment of Industrial Structure 
First of all, it is important to control the high energy consumption and emission industries to grow 
rapidly, gradually to reduce its share in the economic development.Using high technology transforms the 
steel, cement and other traditional energy-intensive industry, improving energy efficiency, changing from 
high-carbon to low-carbon industry. At the same time, there must limit, eliminate, and reduce excess 
capacity.     
Secondly, we should vigorously develop high-tech industry and tertiary industry. Industrial structure 
dominated by the secondary industry has been maintaining in a very long period, but with the wave of 
information and knowledge, a country's economic growth may rely more on talent and technology 
innovation and system improvements, continually improving the effectiveness of resource allocation 
efficiency and output, and promoting industrial upgrading. Obviously, development of tertiary industry 
based on service can significantly reduce the carbon emissions, and gradually improve people 
consumption preferences, reduce per unit output carbon emissions, and protect the environment. 
B    Optimizing Energy Consumption Structure 
The first is to gradually reduce the proportion of coal, to speed up coal technology innovation. The 
coal-dominated energy consumption structure will not be changed for quite some time in the future. A 
more feasible way of carbon emission reduction is that coals are transformed into a more efficient and 
clean energy, implementing cleaner production. Clean coal technologies will play an important role in the 
future. 
Secondly, we should increase investment, develop and use new energy and renewable energy. The 
carbon emissions caused by use of different types of energy is different, so we can adjust the energy 
structure, and develop clean energy, such as nuclear power, hydropower, and solar energy to reduce 
carbon emissions. We have abundant natural gas reserves and water resources, but their share of total 
energy consumption is low, and utilization of water resources is lower. Since the 1970's , nuclear power 
industry has also been considerable development. Therefore, the potential of use of alternative energy 
technologies is enormous in China. 
C    StrengtheningTechnicalInnovation and Improving the Energy Efficiency  
China's energy efficiency is low, most  energy are lossed and wasted during the mining, processing, 
conversion, storage and utilization, and there is still a large gap with the level of advanced countries. 
Improving energy efficiency is one of the main measures to reduce emissions. Therefore, consided the 
difficulties of adjustment of energy structure in a short-term, raising energy efficiency and saving energy 
are the most effective means of carbon reduction, it is useful for not only China's economic growth mode 
to change from a extensive to an intensive, but also to help reduce economic growth dependent on energy. 
In recent years, per unit product energy consumption, such as thermal power, steel, electrolytic aluminum 
and cement industries fell more significantly, there is a close gap with foreign countries, it is the result of 
acceleration of technological progress. There should be a substantial increase in energy R & D investment, 
and strengthen independent innovation and accelerate technological progress. 
D    Implementing New Energy-Saving Mechanism 
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Domestic and international experience shows that successful energy-saving plan is led by the 
government and market-oriented operation. Market operation is to encourage and protect competition in 
the market, and to implement new mechanism market-based including demand side management, energy 
service companies, energy conservation voluntary agreements, energy efficiency standards and labeling, 
government procurement. China has been the introduction of these new mechanisms to promote the use of 
the ongoing pilot or demonstration. But there are still many obstacles, mainly institutional barriers and 
lack of the necessary incentives, we should overcome these barriers duing the process of deepening the 
reform. 
E  Establishing and Improving Relevant Laws Regulations and Policies 
We shuould establish and improve the related laws, regulations, policies and systems with response to 
climate change, and strengthen the supervision and management, and improve related policies  
performance; we should propaganda, and put the idea of low-carbon into the building, production, 
consumption and management activities in order to form the low-carbon production and consumption 
patterns. 
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